Naloxone alters the local metabolic rate for glucose in discrete brain regions associated with opiate withdrawal.
The current 2-deoxy-D-[1-14C]glucose investigation was performed to test the hypothesis that endogenous opioids influence basal synaptic activity within discrete brain regions. To examine this hypothesis, the effects of naloxone (1.0 mg/kg s.c.) on local cerebral metabolic rate for glucose (LCMRglu) in 84 brain regions were compared to saline controls. The specificity of naloxone's effects for opioid receptors was assessed by the coadministration of the opiate agonist morphine in a separate group. In naloxone-treated rats, there was a significant decrease in LCMRglu in the locus coeruleus (LC) and an increase in the central nucleus of the amygdala (CAMY), supporting a tonic influence of endogenous opioids on these regions. These metabolic changes were reversed by coadministered morphine, indicating that naloxone's metabolic actions are specific for opioid receptors. Based on the role of the LC and CAMY in opiate withdrawal, the present results suggest a subthreshold naloxone precipitated withdrawal from endogenous opioids. Although morphine administered alone significantly reduced LCMRglu in 16 brain regions, these did not include the LC or the CAMY. These results identify brain regions in which synaptic activity is under tonic modulation by endogenous opioids.